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IMAGE PROCESSING APPARATUS 



BACKGROUND OF THE INVENTION 
5 Field of the Invention 

The present invention relates to an image processing 
apparatus for receiving a program and producing a composite 
video with an OSD image such as a menu screen superposed 
on a video of the received program. 

10 Description of the Related Art 

Conventionally, a set top box (STB) for viewing a 
digital broadcast program by connecting to an analog 
television receiver and a television receiver comprising 
this STB have been put to practical use. The typical STB 

15 is provided with an OSD function (on-screen display 
function) of displaying an OSD image such as a setting 
screen for various parameters superposed on the video of 
the program being received at present, so that the user 
may adjust the operation of the STB according to the users 

20 own preference. The OSD function allows the user to easily 
set various parameters in accordance with a guide on the 
setting screen displayed on a screen of the television 
receiver. Also, another OSD image displays not only the 
setting screen for various parameters but also the current 

25 time or currently selected channel at a right upper or left 
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upper corner of the screen. 

In displaying the OSD image, when two images are 
displayed in superposition, the video may be distorted near 
a boundary portion between these images, if the images to 
5 be displayed have significantly different color attribute 
(the attribute such as brightness, transparency and 
saturation) . Also, when two images are displayed in 
superposition, the color of one image may obscure the 
characters contained in the other image. To solve the 

10 problem above, there have been offered a device having a 
function of preventing a distortion in the video near the 
boundary portion by adjusting the saturation near the 
boundary portion when two images are displayed in 
superposition (See Japanese Patent No. 2713677), and a 

15 device having a function of adjusting the color so that 
the character and the background image may not have the 
same color (See JP-A- 8 - 2 1 1 8 6 0 ) . 

However, in the conventional STB, since the OSD image 
is the menu screen for setting various parameters, the user 

20 could not adjust the color of the OSD image. Accordingly, 
the OSD is displayed with the preset color alone, resulting 
in a problem that the user could not display the OSD image 
with the color according to the user's own preference or 
change the color of the OSD image according to the video 

25 of the program on which the OSD image is superposed. 
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SUMMARY OF THE INVENTION 
It is therefore an object of the invention to provide 
a receiving apparatus in which the color of the OSD image 
5 can be adjusted according to a user's own preference while 
the visibility of the OSD image with the adjusted color 
is kept . 

In order to achieve the object, according to a first 
aspect of the invention, there is provided an image 

10 processing apparatus including: an image input unit 
configured to be input a first image; a color setting unit 
configured to set an adjustment value of a color attribute 
of a second image from a reference color attribute; a color 
adjustment excluded area setting unit configured to set 

15 an excluded area in which a color adjustment for the second 
image is excluded; a composite image producing unit 
configured to adjust the color attribute of the second 
image in accordance with the adjustment value except for 
the excluded area, and to produce a composite image by 

20 superposing the adjusted second image onto the first image; 
and an image output unit configured to selectively output 
the first image and the composite image, wherein the 
composite image producing unit adjusts brightness and 
transparency of the second image within a range between 

25 a predetermined range, and wherein the composite image 
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producing unit adjusts, in a case where a difference in 
contrast between character included in the second image 
and an area of the first image where the character is to 
be superposed is less than a predetermined level, the color 
5 attribute of the character so that the contrast of the 
character reaches the predetermined level. 

According to a second aspect of the invention, there 
is provided an image processing apparatus including: an 
image input unit configured to be input a first image; a 

10 color setting unit configured to set an adjustment value 
of a color attribute of a second image from a reference 
color attribute; a composite image producing unit 
configured to adjust the color attribute of the second 
image in accordance with the adjustment value, and to 

15 produce a composite image by superposing the second image 
onto the first image; and an image output unit configured 
to selectively output the first image and the composite 
image . 

2 0 BRIEF DESCRIPTION OF THE DRAWINGS 

The above objects and advantages of the present 
invention will become more apparent by describing 
preferred exemplary embodiments thereof in detail with 
reference to the accompanying drawings, wherein: 

25 Fig. 1 is a block diagram showing a functional 
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configuration of an STB according to an embodiment of the 
present invention; 

Fig. 2 is a flowchart showing the operation of the 
STB according to the embodiment; 
5 Fig. 3 is a graph showing a changeable range of 

brightness, transparency and saturation of OSD in the STB 
according to the embodiment; and 

Fig. 4 is a graph showing a changeable range of 
brightness, transparency and saturation of OSD in the STB 
10 according to another embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring now to the accompanying drawings, a 
description will be given in detail of preferred 
15 embodiments of the invention. 

Hereinbelow, preferred embodiments of the present 
invention will be described in connection with an STB (set 
top box) . 

Fig. 1 is a block diagram showing a functional 
20 configuration of an STB according to an embodiment of the 
present invention. The STB 1 according to the embodiment 
receives a digital broadcast program. The STB 1 includes 
a control portion 2 for controlling the operation of the 
STB 1, a receiving portion 3 for extracting a video signal 
25 and an audio signal of a program broadcast on a selected 
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channel from a television broadcast signal received at an 
antenna 11, a decoder 4 for decoding the video signal and 
the audio signal extracted by the receiving portion 3, an 
OSD image memory 5 storing an OSD image (On-Screen Display 
5 image) , a composite video producing portion 6 for producing 
a composite video having the OSD image superposed on the 
video of the program based on the video signal decoded by 
the decoder 4, a color setting portion 7 for setting the 
color of the OSD image to be superposed on the video of 

10 the program in the composite video producing portion 6, 
an output portion 8 for outputting the program video or 
the composite video, and an operation portion 9 for 
enabling the input operation. 

In the embodiment, the OSD image corresponds to a 

15 second image; the video decoded and output by the decoder 
4 corresponds to a first image; and the composite video 
produced by the composite video producing portion 6 
corresponds to a composite image. 

In the embodiment, the OSD image is an image including 

20 information to configure operation settings. The OSD image 
may also be an image including information indicating 
operation status. 

The decoder 4 decodes the video data and the audio 
data encoded by an MPEG (MPEG2) method, for example. The 

25 composite video producing portion 6 switches the operation, 
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in accordance with an instruction from the control portion 
2, between the case of directly outputting the video of 
program and the case of producing the composite video with 
the OSD image superposed on the video of program. The OSD 
5 image memory 5 stores the OSD image data. This OSD image 
data indicates the reference color attribute (the 
attribute such as brightness, transparency and saturation) 
of each pixel. The color setting portion 7 stores an 
adjustment value of the OSD image to the reference color 

10 attribute for each of the brightness, transparency and 
saturation. The adjustment value of the OSD image to the 
reference color attribute that is stored in the color 
setting portion 7 is changeable by a predetermined input 
operation on the operation portion 9. The operation portion 

15 9 has a receiving function of receiving a control code sent 
from not only a plurality of buttons for input operation 
but also a remote controller, not shown. The output portion 
8 is connected to the television receiver, which allows 
the user to watch the video based on the video signal and 

20 hear the audio based on the audio signal, the video and 
audio signals being output from the output portion 8. 

The operation of the STB 1 in the embodiment will be 
described hereinbelow. Firstly, the operation with an 
instance of outputting the video of the program received 

25 by the receiving portion 3 will be simply described. 
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The STB 1 extracts a video signal and an audio signal 
of the program broadcast on a currently selected channel 
from a television broadcast signal received at the antenna 
11. The video signal and audio signal extracted here are 
5 encoded by the MPEG method. The decoder 4 decodes the video 
signal and audio signal of the program extracted by the 
receiving portion 3. The video signal and audio signal 
decoded by the decoder 4 is passed through the composite 
video producing portion 6 and converted into the analog 

10 video signal and audio signal in the output portion 8. 

The output portion 8 is connected to the television 
receiver, and the television receiver displays the video 
based on the video signal output from the output portion 
8 and outputs the audio based on the audio signal. 

15 Accordingly, the user can watch and hear the digital 
broadcast program on a selected channel in the STB 1 for 
the television receiver connected to the output portion 
8 . 

Hereinbelow, a process for producing and outputting 
20 a composite video with the OSD image being stored in the 
OSD image memory 5 that is superposed on the video of the 
program on selected channel will be now described. The OSD 
image may be a setting guide image for various parameters 
to control the operation of the STB 1, or the image 
25 displaying the currently selected channel or the current 
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time, for example. The OSD image memory 5 stores the 
reference color attribute (brightness, transparency and 
saturation) for each pixel of the OSD image. 

The STB 1 according to the embodiment allows the 
5 individual adjustments of brightness, transparency and 
saturation of the OSD image at eleven stages. More 
specifically, the color setting portion 7 stores a 
brightness adjusting parameter rl, a transparency 
adjusting parameter r2, and the saturation (red, green and 
10 blue) adjusting parameters r3 to r5. For rl to r5, an integer 
from "0" to "10" is set individually. Based on the set values 
rl to r5, the brightness, transparency and saturation of 
the OSD image after change are decided in accordance with 
the following expressions. 



15 



Brightness after change 



= Reference brightness * (rl+5) / 10 



Transparency after change 



= Reference transparency * (r2+5) / 10 



20 



Saturation after change (red) 



= Reference saturation 



(r3+5) / 10 



Saturation after change (green) 



= Reference saturation * (r4+5) / 10 



Saturation after change (blue) 



25 



= Reference saturation * (r5+5) / 10 



- 9 - 



Accordingly, each of the brightness, transparency and 
saturation of the OSD image is adjustable in a range from 
0.5 to 1.5 times in a unit of 0.1 times. 
5 As is apparent from the above expressions, the OSD 

image has the reference color attribute when all of rl to 
r 5 are set to 5 . 

Herein, the settings of rl to r5 stored in the color 
setting portion 7 will be described hereinbelow. 

10 By performing a predetermined input operation in the 

operation portion 9, a setting change screen for rl to r5 
is output from the output portion 8 and displayed on the 
television receiver connected. The user sets each of rl 
to r5, while seeing this setting change screen. For example, 

15 the user selects a parameter (any one of rl to r5) for 
changing the setting, the value of the selected parameter 
is increased or decreased by one in accordance with an 
up/down key operation, and the decided value is stored as 
a selected parameter value in the color setting portion 

20 7 . 

The setting change operation for rl to r5 is also 
capable by the remote controller through a predetermined 
input operation. 

In the above explanation, the value of the selected 
25 parameter (any one of rl to r5) is increased or decreased 
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by one through the up/down key operation. However, the 
value of the selected parameter (any one of rl to r5) may 
be changed according to a positional change of a tab by 
displaying the tab, 
5 A process for producing and outputting the composite 

video with the OSD image superposed will be described 
hereinbelow. Fig, 2 is a flowchart showing the process for 
producing and outputting the composite video with the OSD 
image superposed. The STB 1 reads the OSD image superposed 

10 on the video received by the receiving component 3 from 
the OSD image memory 5 (step SI) . The STB 1 calculates the 
brightness, transparency and saturation (red, green, blue) 
after change for each pixel of the OSD image read at step 
SI, using the parameters rl to r5 set in the color setting 

15 portion 7 and produce the OSD image of changed colors (step 
S2) . 

The OSD image memory 5 stores the brightness, 
transparency and saturation (red, green and blue) for each 
pixel in the OSD image stored in the above manner. At step 
20 S2, the brightness, transparency and saturation (red, 
green and blue) after change are calculated for each pixel. 

The STB 1 determines whether or not each of the 
brightness, transparency and saturation (red, green and 
blue) for each pixel of the OSD image after change produced 
25 at step S2 is between the present upper and lower limit 
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values. A correction process is performed for setting the 
brightness, transparency or saturation greater than the 
upper limit value to the upper limit value, or setting the 
brightness, transparency or saturation less than the lower 
5 limit value to the lower limit value (step S3) . By 
performing the correction process at step S3, the 
brightness or transparency is prevented from being too high 
or low, and the entire image is prevented from being 
reddish . 

10 The STB 1 produces the composite video with the OSD 

image corrected at step S3 superposed on the video of the 
program received by the receiving portion 3 in the 
composite video producing portion 6 (step S4). The STB 1 
outputs the composite video produced at step S4 from the 

15 output portion 8 (step S5) . 

Herein, the correction process at step S3 will be 
described below. Though the brightness is employed here 
as an example, the transparency and saturation (red, green 
and blue) are also corrected in the same manner. As shown 

20 in Fig. 3, if the pixel has the brightness out of a range 
between the preset upper and lower limit values, the 
brightness of the pixel greater than the upper limit value 
is corrected to the upper limit value and the brightness 
of the pixel less than the lower limit value is corrected 

25 to the lower limit value. 
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In Fig. 3, the brightness calculated at step S2 is 
taken along the axis of abscissas and the brightness 
corrected at step S3 is taken along the axis of ordinates. 
In Fig. 3, the reference symbol A denotes the lower limit 
5 value and the reference symbol B denotes the upper limit 
value . 

Also, for the pixel with the brightness greater than 
the upper limit value, the brightness may be corrected 
non-linearly, as shown in Fig. 4. 

10 In the above, the description has made of the 

correction process at step S3 by only employing the 
brightness of the OSD image. However, the transparency and 
saturation (red, green, blue) are similarly corrected 
through the correction process. 

15 As described above, the STB 1 according to the 

embodiment individually sets the brightness, transparency 
and saturation (red, green, blue) for the OSD image 
superposed on the video of the program received by the 
receiving portion 3, whereby the user can output the 

20 composite video superposed with the OSD image having the 
color adjusted to the users own preference. 

Also, by performing the correction process at step 
S3, the brightness or transparency is prevented from being 
too large or small, and the entire image is prevented from 

25 being reddish. Therefore, it is possible to prevent the 
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entire OSD image from having too large transparency to 
produce the composite video where the OSD image is not 
displayed, or from being extremely reddish or bluish in 
the saturation to make the composite video obscure. 
5 In the above embodiment, the brightness, transparency 

and saturation (red, green and blue) are changeable for 
the entire OSD image. However, the change of the brightness, 
transparency and saturation (red, green and blue) may be 
limited to a partial area of the OSD image. As a result, 

10 even if the user changes the brightness, transparency and 
saturation (red, green and blue) of the OSG image, a 
producer or a designer's intention of the OSD image is 
securely conveyed to the user. 

As the method for limiting the area for changing the 

15 brightness, transparency and saturation (red, green and 
blue) , the area may be limited by the color of pixel (e.g., 
the change of brightness, transparency and saturation (red, 
green and blue) is inhibited for black pixel), or the area 
may be limited to the inside of the OSD image. For the pixel 

20 for which the change of color is limited, a change process 
for the color at step S2 is inhibited. At step S2, the change 
process for the color is performed only for the pixel for 
which changing the color is not limited. 

Moreover, for the OSD image in which characters are 

25 displayed, the color of character may be automatically 
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changed in accordance with the color of the background, 
or the character may be margined to increase the contrast 
near a boundary portion between the character and the 
background. In this manner, the character in the OSD image 
5 is displayed so that the user is easy to see. 

For example, the average brightness is calculated for 
the video in the background (video of the program received 
by the receiving component 3), the calculated brightness 
is corrected such that : 
10 1) in a case where the calculated brightness is above 

a predetermined level, the brightness of the character is 
adjusted to a lower level; 

2) in a case where the calculated brightness is below 
the predetermined level, the brightness of the character 

15 is adjusted to a higher level; and 

3) in a case where the calculated brightness is within 
a range of the predetermined level, the character is 
changed to have margined or shadowed attribute. 

The present invention is also applicable to the 
20 receiving apparatus contained in the television receiver. 

As described above, according to the present 
invention, the user can change the color of the OSD image 
according to the user's own preference. Also, the 
correction process is performed for the changed color of 
25 the OSD image, whereby the OSD image is prevented from being 
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extremely reddish or bluish and obscured. 

According to the invention, the color setting unit 
sets the color attribute of the OSD image from the reference 
color attribute, the composite video producing unit 
5 produces the composite video with the OSD image superposed 
on the video of the program received by the receiving unit, 
the color of the OSD image being adjusted based on the set 
contents of the color setting unit, and the video output 
unit outputs this composite video. 

10 Accordingly, the user only needs to set the color 

attribute of the OSD image from the reference color 
attribute in the color setting unit to display and view 
the composite video with the OSD image of the color 
according to the user's own preference superposed on the 

15 video of the program received by the receiving unit. 

Also, the color of the OSD image is adjusted in terms 
of brightness, transparency and saturation individually 
and continuously, whereby the user can easily adjust the 
color according to the user's own preference. 

20 According to the invention, since the color of the 

OSD image is adjusted so that each of the brightness and 
transparency of the OSD image lies within a range between 
the preset upper and lower limit values, the OSD image is 
prevented from being not displayed at all (obscured) 

25 because the transparency is too large, or from being 
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extremely too dark or light to cause a difference in the 
brightness from the video of the program received by the 
receiving unit (a distortion in the composite video) . 

According to the invention, the color adjustment 
5 limiting unit sets an area for inhibiting the adjustment 
of the color based on the set contents of the color setting 
unit, whereby the user is restricted to make the adjustment 
of the color for a portion for refraining the user to change 
the color, for example, the character in the OSD image. 

10 As the method for setting the area for inhibiting the 

adjustment of the color, the area in the OSD image may be 
set, or the color of the OSD image to inhibiting the 
adjustment of the color may be set. For example, the 
adjustment for black may be inhibited. 

15 According to the invention, since the difference in 

contrast between character and background is less than the 
predetermined level, the OSD image is displayed for the 
user to easily see the character. 

Although the present invention has been shown and 

20 described with reference to a specific preferred 
embodiment, various changes and modifications will be 
apparent to those skilled in the art from the teachings 
herein. Such changes and modi f icat ions as are obvious are 
deemed to come within the spirit, scope and contemplation 

25 of the invention as defined in the appended claims. 
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